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FFTiOS^ 



1 

liiem 1 a>:7- g xif ft^eiz J: y ij x|gja$^fc 
sn^m 1 (75:7— 'jx^m^Sic<i:y y x^ia^tvfc 
xiea^st. 

B5iBa5 37- y x^«i^sa)J6:7- y xiEfiii^ J: y 

nfcir-^CD-gS^-fe-pi: LT©IKi-r'6Ci:lCj:y. 

sngBT^" ^ mm^mz y las * tifci?— ^ ^ - y x 

[Ii5^^2] Bu^^-^ii^^^ii. BniBa^3?— yx^ 
37— y x^m(w<fc y ^fiE^ttfcT^— i^fcL^ 

T. V->ZfJ\^^<D3^(DMZt^^^^mm<0^—^<D^ 

2(D:7-yx^^^sic^f6-r'SCiticj:y. wU^y 
- y x^gi^sic^ y ^jdc^ttfcT^— ^ ay-^^mmr 

$Gi3iuf:i-t»-3^^-vyriz5*-r^GiiiK^«tt$. 35:7- 
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iz^^)i¥mt*ifzmu:^a:?7^)Uzm':5i^x. miiE^^ 
:7- y x^m^©(D2^3^- y x^fei- cfe y 

>r ;K^fiE^eic<fc y f^^$nfcgs:^p z?7^ jv^mi^ 
r, ii:mafeicffl^ir«>«»3C»^'E>, issift J: y > 

10 $rttlll|lt|Ei: LT^^U, BU^2&37 

- y x^fe^®a)a537- y x^i^iz,*: y ±m ^ h^t^- 

2cr)37— y x^j^^eic^t^-r^^cticcty. Wi^a^^? 

- y x^^^siccfc y o-^^^mm-t 

20 -f iuf^«^eic<fc y f^flt *nfcss:^p -7 7- >r ^u^m 

iz^a ^ ^ ^ ^5^^ ^ T * 4x €>li|ia ^ ^ a tii tilIK it 
LTf#SL. BulB26 37-yxi^S^©o>a&^-yx^^ 

^•tfp^LT. B»ris^2<D:7-yxs^^^©ictti6^^ 

Ctl:iJ:y. B5IE»:7-yx|EMi^SlcJ:y^|«*ti.fc 

< 1^ «*: y * 4xf=SS 3f D :7 r -f >UA^ ^ . 

lea^ 3'— y x^gfe^^(oa& :7— y xiE^ic<fc y ^fiSt $ 

2a>3?-y x^^^Ki-#tj6^^c<tic^y. BuiBa*37 

- y x^g&^^ic J; y ^njt^^xfc^-^ (D-s?^ i^jpst^ 

[|S^^7] 5ttfc/<^P*v hiI^A<^^C0-9-3^^-vyT 

S:mm^'r-'^^z?—*j Jimw^-t^m i a)3?-y x^^ 

Bu^mi (d:?- y x^^xi^'v3^icr3'— y x^^Lf- 
50 Lfc-9-3^^v y Tic^*-r«>eiMK^m^»5S'r-g)i#m$ 
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■9- 3f ^ A- u r ir 5«-r o^ra 
BugE^^bfliffiXT yizxmiti^fz^mm^'r-^ ^ 

mriBT^— m&Tsn-v -^Kzxm^ Lfc^^— ^ $ u x 
^MfeLT±-9-:?^v uTlc$^■rsealK«tt**•r7^— 
^^^fi)tL. mUm\t^r^7.^vy(nmk^U\z^t^ 

[o o o 1 ] 

^:&f&^m^mm^^m^m.\zm^^o 

[O O O 2] 

LT. iS5cjgiRI3l5i^Sq^M (OFDM : Orthxjgonal Fre 
quency Division Mult iplex) ^iCA^^D t>tLTL^'5>o C 

m.icm^^^m^m'^^^mi^tzDVB-T (Digital 

Video Broadcasting-Terrestrial) -Vi>ISDB-T (In 

tegrated Services Digital Broadcast ing-Terrest ria 
I) \ZiSi-f^mmmmm(Di^:x,7'M.Xit. SP (Scatter 

ed Pi lot : i^n^u o -J h) m'%tmt^i>iU p h 

(0003] CCODVB — T-V^ I SDB-T<7)->X^A 

{z^mi^ixxm.sc.m^^^m^m.m^^^mi.. m\t^ 
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^ 'J r iz >tt L r <o^4#^ ^ n/ceiHK^ tt $ I*) 
10 tooo4] SiiSiSi*. C(7)cfc3i- Lr^Afet-eiHK 

[0 0 0 53 ccT', ^-y-Tf^ 

i>-^y^^*jrz?^ Jl.^iz\t. LPF (Low Pass 

Filter) A<fflt^t>:K*o 
[O O O 6] 

aiK'^tt^^^T^— LPFic<fcy37-f y v-jf 

^izm^t^^c^^tt^^-Dtz^ dOcfcaiw^^-f y 
30 tooo7] c<D*^tt. ±w&mmzm^xtj:^^fz^ 

[O O O 8] 

^sm^si*. 5>git/<-r h<i^/)<m^rot^-:;^vy 

— yx^^^^i:. m^mi <x>T7— y x^^^^ic<fc y 
3?— yx^^$tt/-S^^i^T^-^^cSo*l^r. i^^/^ 
^uv h^^$ei2lLfc-9-:?^-v'yric^t*-r€)feaiK^ 

f#^^ti.fc5i^^/WP'v hH^^ei^Lfc-bJ-Tf^^yr 

UJ^^^eil^^^^ti^, i^>?K;u:^iaj|::^iPBl-r€>mi <D 
^Pb^^S^:. 1 eo^iPal^KiCc*: y e^>7tt;u^iniir 
^iPal ^ ttfcfei3^K?^l4$-t^^^ V y T:^isnc^iPBi L T . 
^-9-:^^-vyTic^*^^iEiil8§^$tt^4#^-r€>m2a>*i 
50 Pei^^t. Bniami <o:7— yxE^^isi-.fcy yx 
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s 0) a» :7 - • J X iE Mi I r y ^ j« $ n f = ^ CD — a ^ -t? 
yi@s^*ifc7^-^^:7-uxiE»LT±-»^:^+vyT 

[0 0 0 9] Z<Dmm\Z^H\t. J»37— yxiESi^s 

inm^li^^f 7^-' 5»$as::?-"yx^^^«,. 
S^st*. 3^:7-yx^&^sic<fcy^idc^4xfc-7^-^ 
a)-^*ifpt LTB«i»^*ci:ic<fcy, aiMK^tafe* 

m^^mz^ y iis$*tfc7^-5» $ 3?- y x^mi l 
r ±-9" A* y 7 Jtf -SfeaiK^tt^^-r t^-^ ^± 

[oo 1 o] «iitf. BiiiET-4»sgs¥Stt. fisea^:? 

-y xiE«i^S<Dffi:7~y xltMil::**: y^fiE^ttfc-r^— 
T. mJ8am2(D:7— yx|EMi^ei-«|S-r-6Ci:lcJ: 

y, Busaft:?— yx^^^sicj;y^fiit$ttfc7=— -$10 
C00 1 1] fc^iMA. mWimz(Otl^m^mt. mfzn 
\^fz-*^y^^'jy\zieir^m^^nf^^. 3^^— yx^ 

iaBS:^D :7 7 -< ;K^i3t^eiz<fc y f^sK *^xfcSS:^D 
y X ir^i- J: y ^ tifcT— $» <z> 3 -esjj^^ €> 
too 1 2] fiq^ri. BniB5^-'$»liS^SI*. miSEilg 

BMiEi357?-y x^^^^co3a:?-yx^^(zj; y^tfdt^ 
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r, wlEm2<D:7-yx|gMi^®r-stlS-rsci:icj: 
[oo 1 33 wJiBT^-^iis^sf*. m^mmy 

p :7 7 -r ;uf^«^®iwcfc y f^«$*vfcSS:r a :7 7 -f ;u 

irLT^SL. B5iE3»:7-yxir»^®a)j£:7-yx^ 
^ic<i:y^ric^tifc^— ^icfct^T. ^SiT^— ^aasfi 

^^1fPi:UT. B«iEm2<D3?— y x^^^si-#kj6-r 
«)Ci:lz,fcy. SigE2e:7-yxiEMi^SlcJ:y^|«^tt 

[OO 1 4] &«»LM±, »j|Bif^— ^liH^eii. BUlBil 

S:^p 7 >r ;u^^i$^©ic<^ y f^^$n/c®s:>'p :? 7 
^^L, Buiaa^:?— yx^Mi^©a)2^37— ijx^&icj: 

20 B5iEm2a):7-yxiEtft^®ic«ii6-r*ctic<*: 
y. ^123^:7- yx^^^sic J: y^i$$*tfc7^—4i<7) 

[OOl 5] C(Z>^^<Dm2a)ajSlC^-6m^JS 

T&or. s«fg^iP-^*:7-yx|Eii-r*^io>:7 
-yxf^MtxT^-yT^i:. miiami<o:7— yxsg^AT^ y 

3f|ZT:7-yx^^LfcSm<I^5^-'$'lcS^l^T. 55- 
30 ^^Ua > hm^^i^mi.fz-*fy^^*JT\z$ift^^^ 

^vyizx^^mvfzmisk^nf^^. -»5t?;u^ra»c»iBsi 
^^m^(omriix^^yzft. mmm^<Dmm:^^-jyiz 
x->ly^Ji^y3^\zmriii.fzm^^n\^'^■*^y^^' ^jt^j 
iniiw*ira-r*ci:ircfcy. ±-^y=^-r*jT\ztit^m^ 

- y x^^;^i- v 3/1- -c 37- x^^ UfcSm^S^T^- 
BMiam2coWBlxi^-:/:ficr!^^Lfc^-t^-::/^A' 

40 y, sii^^T^-^cD^^tiias^iifTf €>^^bffiax^ 
PEm2(D^srBix7^«v^i±, Biigemi o^irBi:^ 
BiiSEa^:?— yx^^x-r-yii^iDaf:?— yx|£Mii:i<fc 

y tLfcT^-' Si (D-fiP^-fe-p i: UTfiillBtf C t IC 
50 ^:7-yx^»LT±-»^':?^^yTir54-r«»<5itK!|#1± 
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[OO 1 6] 

<D*>, ADC (Analog/Digital Converter) ir^y^^-f 
v?^VMt^*i.fc I F (Intermediate Frequency) m^-C 

[OO 1 7] C<Dit3cS»»«'a^M^#S<ISai O 
tool 8] ca)iS3^ISafe3S^S^»t^-^|::li. 

•^'UT*!^ (SjRa:^r^) 1:11 zmov-y^^or^m 

m^RlSiii^^mr^SP (Scattered Pi lot : ^-Sfe/^ 

^^Sm^Si ooli. lai Ic^TF^-Scfcai::. fft 
(Fast Fourier Transform; iSil:?— 'J x^^) @^ i 
Ot. ^ItfflSlElKl 1 2t^m^ 

(0020] FFTlEl^iOtt. lS3c^a£l§c0^iSI^<*: 

1002 1] mt^ikmrn^-i Mt. ^imm^^-'^'om 

Co o 2 2] ^S:tfciii&iiSP2 oii. f 
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(00 2 3] i^^JltiL^ra^raffiSaa 1 14, «ietdcF 

i R (Finite I iidu I se Response) "P^Jl^^. &€>tM4 

I 1 R (Infinite Impulse Response) :?-r^U^^$ffl 
L^Tti^^n. ^tt^— ^S[tii«lS®2 0lC<*:y SPfl 

^ L fcif -v y 7 ir » L * tifceisiss^ 

10 -r&o '>>7K^u:^fniii^fflissp2 1 14. :7-f;u^y>-y 

-9-7^+^yT^i^#ira5a]ia2 2iz2i*o 
Co 02 4] -9^::?:^^yT:&ra«raflisa2 2i4, ->> 

0 3 14. yT:^[a)^PBl®iiSP2 2comf« 

^iit-rgl-t?^€»o @7F-rsj:5i::. ■9-:^^A'yr:^rRi?i 

ralfliSgiJ 2 2 14, ^14^—^ I F F T (Inverse FFT : 

20 a^jSiS:7-yx|£Mi) «i®a3ot, ^1*7^— -Siiasfli 
iig^a 1 i:, i^iSi^—^FFT9m.^zzh^mxxm 

too 2 5j i^ttT^— ^ I F F TfllUgpa OI4, ici^K 

CO O 2 6] ^tt^^-'SiliSlfliSgpa 1 14, f^tiT^-' Si 
I FFTfliSI»3 03ei^f>Sltfcfe^ttJ^tt7^— ^O^*^ 

30 «>o «:^I4, ^ii5^-^i@SlflLSS?3 1 14, ^1±T^-^ 

I FFT«isa3oiCckya5:7-yx^Mi$tifciKaiK 
^ttT^— ^icfct^r, -y->3f;uSEa>3«j'a)iir<s^-r'6 

^i^-tfa^tLTei^-r-So 

CO 02 7] l^tt^— ^ F FTfllSai3 2t4, n^^— 

^mm9Jm^3 1 i^<*:yi^^$tvtcGi^%?^tiT^— 

Co 0 2 8] @2lC^'r^^b;1^^«&]S^2 314, WLUm 

40 ^0is^;!)^^mi^c^n. -9-:^^A'yr:^fni^rBi 
2 2 ic cfc y ^ tifc±-9-7f ^ -V y 7 ic^^ -sa 

f§^7^— ^'^^s^Ki^f ^cticfcy, sum^T— ^ 

Co o 2 9] m^ \zfr--r^^ 214. <$«1^(^R 

OM (Read Only Memory) mt^^mfSitS^. ^S^^ffiJi 

^f b ^ tifc sftfi^T^-- ^ feiiiT^— ^ ^Tc-r ^> 7^ 

50 *>> T^-^-^/y^BKl 2f4, 04^1*6 40 AM (Quadratu 
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re Anplitude Modilation) ^ t^ofc^e^iS^^-C^ 
ii^^o FFTQ^IOli. it LfcS 

[003 1] ^\z^ mit9ikmm^ in*, f f i 

-efc-6o ^nft:**,. sp^^ii. iy>7f.)\.:^\^ mm:^ 
IS|) lC4i^>;t?;u^S^i: T:^fRl (Sift 

a3«BSfiP2oi4. spm-^*eiaiLfci*-:?^-vuric« 
n^;u:^isiiiFBiflisgj5 2 1 icisi^o COBS. ^ti^-^'S 

[O0 3 3] i/>n^;u:^r^^iFB^«&sgi5 2 1 li. *^tiT^— 

it* -r * aiMi^^^fi ^ 3^ ^ ^ o 

[0 0 3 4] Els (a) li. iy>7\i)i^y3\^mm^m&z 

iSIKt^ttT^— ^1*. ©5 (a) \zir^-t^o\z^ z-ooV- 

'jnz^mr ^ 2 -Dom^^^^^-Dfam'Si^ntz 
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[0 0 3 5] -9-:^+A''jr^ra«iafli®®2 2tt. 

i:. f^1i5^-^ I F FT5i@S3 OA<C<OeaiK^1i7^ 
$»^a&:7-»JxEfeLT*$tt7^-^iiaSfllSgiJ3 1 IZ 

10 (00 3 6] @5 (b) li. ^tt^^— ^ I F FTSa^gJJ 

I FFTM^aOli. •JXfE&LfcfeillK 

^^^ti5^~'$'i)i^55®^3 1 icii^o 
[ o o 3 7 1 ^tt7^-^i HSfiiagp 3 1 li. ifttiT^— ^ 
I FFT«B®a3 0A>t>Si+fceaiK^ttT— ^a>3t» 

^liT^-'^'iiSI^GS^s Hi. @5 (b) {ZTjk 

20 FTflisa;3 oA<a5:7— ux^siLfcBS(D't*->3fjns<o 
3 1 izffi^^ ^igjgt A izjs-r ST^—sr ^^3«?i it 

LTttttS-r^^a i^1*^-^'iSS«&S^3 Hi. I® 

^liT— ^ F FT«ieia3 2ICi3l«>o 
loo 3 8] CC-e. S5 (b) irj3t-r^FBll6-b<Dfei3l 
^^^tt7^-^<D3*». titgtBlZJS^45^-^|Zli. 05 
(a) lC*UfcJ:5lce^»^ttT^-^l3^><2 0a>•t^^4^ 

30 — 4»iSSi2iSSP3 1 A^f^l^AlzS^-ST^— ^(D^^Wsai 
t LTttaS ^liT— ^ F F T 9ikm& 3 2 izftifi-r ^ 

[0 0 3 9] c5ur. ItttT^—- ^SlUflisaa 1 A<3r 

i:A>t>. «^liL P F (Low Pass Filter) $fflt^T37 

-f x/r^m^titmu y . iiig^tatT? y 
40 f#tt^-^ ic^ii3b<^ i: ^ c <t ^m±X' ^ -So 

[O O 4 O] ^ F F TfllSSP3 2li. f^l^T^— 

(c) iz7F-rJ:a^f. ■9-:74^-vyT:^rai (iaiKls:^rHi) 
\zmm^Hfzm^mnt^7'''^t^±m^t\.^o rt^t> 
*». ii4izfct^T-83*f*Lfc-y-:?^-\'yTic>i4t- -Sfe 
ii^^^liT^-^^it^^L. ±-^y^^')r\zt\^h^'^ 

50 3®aJ3 2li. :7-yx^tfeLfcfei3IK*#14if=^-^^^1b 
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C004 1] mitmn^m&z3\t. ^^tt^^-^ fft 
COO 4 2] 21*. mitmu9ikmf»z3 

[004 3] UlJ:ittKUfc«fe3lC, ClD*gBir<*:tLl€. 

-6CtA<T'^^o CixlC**:^. LPF (Low Pass Fi Ite 

coo 4 4] za>mm\t. ±umm<Df^n\zm^^ti 
^ I F FTi&sgga oicj:ya5:7~ijx^g&^tifcei3i 

^feiiK^iiT^-^ ^25 37- u x^^^^ c it (r y |# 

C0045] C<DJi^. 0 6(C7T^-r«*:^lC. -y-^^v »J 
T^F^^ifelfliagB 2 2 li. SttiffiJSSP 2 O l:i 

$f^/l£^ ^fctfXDg^l^n ^ T -f ;uf^fiE5aSBP 4 o ^0 
^€>o igS3fa^7'>r;uf^fi£«iSSfJ4 0 1*. if^t^T^—- 51 

coo 4 6] C<7).fca/,j:«tJi£lC*5L^r. fifl^li. 

— ^ISSffiUgpa 1 1±. igS:^a:7T-<;uf^^fliSgP4 
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II*. t^ttT— ^ I FFTMa3 0A^C>Slt/cfeaiK 

wsftturaasL. mon'—^^'^ati.xm^i.tztD 

FFTfllS^3 2lC#ltSUrtJ;t^o 
Coo 4 7] CCT. K-<>^— /^iUErai*. it2!^ 

gP3 1 t<mm&a>is- h*-f>^-^<)umm\zim^-t 

Coo 4 8] fc^tM*. ^i±T^— ^li5l5GSgiJ3 1 (i. 

p T ;uf^j««iaa 4 o ic^ y ^ttfcss 

Coo 4 9] ^ttT^— ^i§Sil&aSP3 1 t*. 

3fP3?7-<;UftjSfliSS4 OlCc): yf^^^+it-SST^'n 

:7T-fju*^t». ^«)Stf>fcB3fiSJ:y:^^/*fii^^-r€)f^ 

^i-^^^L. f*tt-?— I F FTfliSISB3 03ji>^SItfc 
C0 0 5 0] ^fc. ^$^^fr€>fc«><0;1l 

m^^. simm^f-^tf^i^mmLfz'^^y^-^ *)Txm 
mmui.fz'r—^^mmi.x^^L^^ coi?^— ^i*. _h 
umm<7>fim\zt^n^B^^^f±^—^ (o^^izm^ 

Co O 5 1 ] 

rai) izm^-t^fsiz. i5i3i»t*it^-^^a53?-yx^ 
mc<fcy. ^mm^^—^ ^m^izmti.x. jEui^e 

C@@(Dfam>'<»:|$2^] 

cgii] ca>mma)mm(ommiz^^m.^m:&^^m§' 

50 
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[@4] mscm^tSL^m^m^no>mfS,^mrmx*^ 

1 O F rT@% 
1 1 ^<b5&@@% 



14 



10 



1 2 

2 o t^iiT^— 5» waiffis^ 

2 2 ^^y^^r'J T:*i5*ifaffls® 

2 3 ^Ib^HflLS^ 

3 O ^ I F F T fflJSa 

3 1 ^ttT^— ^^issflis® 

3 2 ^ISfeT— ^ F F Tjiaa^ 

4 0 mi^yay^-ovf^mskm^ 

1 O O IS5c@iKSI[5^SI#S^^S€SS 
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